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Abstract of JP9051 700 

PROBLEM TO BE SOLVED: To obtain an 
output torque accurately corresponding to a 
torque command even if temperature 
increases by calculating a torque current 
command from a magnetic flux which is 
obtained from a magnetic flux table based on a 
temperature detected by a temperature sensor 
and a torque command and controlling a rotary 
electric machine from the torque current 
command. SOLUTION: A magnetic flux table 
21 is a data table for storing the 
demagnetization characteristics of magnetic 
flux according to a temperature created, for 
example, by the data sheet of the permanent 
magnet of a PM motor 2, a motor stator 
temperature is detected by such a temperature 
sensor as a thermistor, and a temperature 
6mg of the permanent magnet at a rotor side is 
supplied as a substitution for temperature 
information. As a result, a magnetic flux table 
21 transmits the information on the magnetic 
flux Amg corresponding to a temperature tmg. 
A part 22 for setting the number of poles 
multiplies the magnetic flux Amg by the 
number of poles before outputting. A divider 
divides a torque command T* by the output of 
the part 22 for setting the number of poles. 
The output of a divider 23 becomes TVPn Amg 
and a torque current command becomes Ig, 
thus compensating the demagnetization 
characteristics due to temperature increase 
and obtaining a desired torque. 
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CLAIMS 

[Claim(s)] 

[Claim 1]A temperature sensor which detects temperature of a permanent magnet in a control 
device of a dynamo-electric machine which has a permanent magnet as a field, While 
searching for magnetic flux based on temperature which has the magnetic flux table which has 
memorized the demagnetization characteristic corresponding to temperature of a permanent 
magnet, and was detected with a temperature sensor on a magnetic flux table, this magnetic 
flux, A control device of a dynamo-electric machine constituting so that a torque current 
command may be calculated based on a torque command and the above-mentioned dynamo- 
electric machine may be controlled based on this torque current command. 
[Claim 2]A voltage command value supplied to the above-mentioned dynamo-electric machine 
in a control device of a dynamo-electric machine which has a permanent magnet as a field, 
While having a motor model in dq coordinate system which inputs information, including 
feedback current, speed, etc., which fed back current supplied to a dynamo-electric machine, 
and simulates operation of a dynamo-electric machine, A control device of a dynamo-electric 
machine constituting so that a torque current command may be calculated based on this 
magnetic flux and a torque command and the above-mentioned dynamo-electric machine may 
be controlled based on this torque current command, while searching for the present magnetic 
flux using this motor model. 

[Claim 3]A control device of a dynamo-electric machine indicated to [claim 2] using a current 
command value instead of the above-mentioned feedback current. 
[Claim 4]A control device of a dynamo-electric machine which has a permanent magnet as a 
field characterized by comprising the following. 

A magnetizing current instruction table which outputs magnetizing current instructions 

determined as a meaning with a torque command and electrical angle frequency. 

A flux estimating means which presumes field system magnetic flux of a dynamo-electric 
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machine based on torque voltage using field system magnetic flux of a dynamo-electric 
machine relating only to torque voltage. 

A torque current command calculating means which performs an operation based on a 
magnetic flux point estimate presumed by a torque command, magnetizing current 
instructions, and a flux estimating means, and outputs a torque current command. 

[Claim 5]A control device of a dynamo-electric machine indicated to [claim 4], wherein a flux 
estimating means is what presumes a magnetic flux point estimate that a deviation of torque 
voltage and a torque voltage point estimate which changes with change of field system 
magnetic flux becomes zero. 

[Claim 6]A control device of a dynamo-electric machine indicated to [claim 5] characterized by 
disregarding and calculating a part for a voltage drop by armature resistance in the case of 
presumption of a magnetic flux point estimate. 

[Claim 7]A control device of a dynamo-electric machine indicated to [claim 5] characterized by 
calculating magnetizing current as zero in the case of presumption of a magnetic flux point 
estimate. 

[Claim 8]A control device of a dynamo-electric machine indicated to [claim 5] disregarding and 
calculating a part for a voltage drop by armature resistance while calculating magnetizing 
current as zero in the case of presumption of a magnetic flux point estimate. 
[Claim 9]Any of [claim 6] - [claim 8] using torque voltage which detects input voltage of a 
dynamo-electric machine, and transforms and obtains this detection voltage when it is 
presumption of a magnetic flux point estimate, or a control device of a dynamo-electric 
machine characterized by what was indicated to one. 

[Claim 10]Any of [claim 6] - [claim 8] characterized by using magnetizing current instructions 
and a torque current command in the case of presumption of a magnetic flux point estimate, or 
a control device of a dynamo-electric machine characterized by what was indicated to one. 
[Claim 1 1]Any of [claim 6] - [claim 8} using magnetizing current and torque current which were 
fed back when it is presumption of a magnetic flux point estimate, or a control device of a 
dynamo-electric machine characterized by what was indicated to one. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]Especially this invention is applied to what has a permanent magnet as 

a field about the control device of a dynamo-electric machine, and is useful. 

[0002] 

[Description of the Prior Art]The permanent magnet synchronous motor (it omits the following 
"PM motor") driven with an inverter is mainly widely used as a small capacity AC servo motor. 
[0003] Drawing 1 1 is a block diagram showing an example of the control device of this kind of 
PM motor with this PM motor. As shown in the figure, PM motor 2 rotates by supplying three 
phase current to PM motor 2 from PWM inverter 1 . The speed detection machine 3 rotates 
with the rotator of PM motor 2, and outputs pulse signal P. The position detector 4 calculates 
the phase detection value theta which shows the rotor position (phase) of PM motor 2 based 
on pulse signal P. 

[0004]The current detecting elements 5 and 6 calculate current detecting value of U phase 
and W phase, and I . The coordinate transformation part 7 calculates current detecting value 
I of V phase from current detecting value I and I The three phase / two phase conversion 
of current detecting value I of a three phase, I , and the I are carried out, and torque current 
detecting value I of a system of rotating axes and magnetizing current detection value l d are 
calculated in consideration of the phase angle theta. 

* 

[0005]The current control 8 the deviation of torque current command I of a system of rotating 

* 

axes and magnetizing current instruction I , and torque current detecting value I and 

0 CJ 

magnetizing current detection value I proportionality and by carrying out an integration 
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operator, It asks for torque voltage command V q of a system of rotating axes, and 
magnetization voltage command V d *. 

[0006]Torque current command I is obtained by the current command table 1 1 based on 

torque command T here. That is, in the current command table 11, magnetizing current 

instruction l d and torque current command I * corresponding to torque command T are 

memorized as a table. Electrical angle frequency omega which differentiates and acquires the 

phase detection value theta with the differentiator 12 is supplied to this current command table 

1 1 as a reference signal. In this way, the current command table 1 1 sends out magnetizing 

* * 
current instruction l rf and torque current command I which become settled uniquely with 

* 

reference to electrical angle frequency omega based on torque command T . 

[0007]The coordinate transformation part 9 transforms torque voltage command V q of a 

★ 

system of rotating axes, and magnetization voltage command V d , and asks for voltage 
command V, . of the three phase of rest frame, V , and V . 

U r v w 

[0008]ln the PWM modulation part which this builds in, PWM inverter 1 controls an inverter 

part based on voltage command V , V v , and V w . Thereby, three phase power is supplied to 
PM motor 2 from PWM inverter 1 . 

[0009]The method of controlling by making magnetizing current l d into zero as one of the 

control methods of PM motor 2 using this control device is known. It controls by this control 
method not to pass magnetizing current l d which is a current component parallel to a magnetic 

flux axis. According to this control method, since torque is proportional to the amplitude of 
torque current l q , controllability is good. Torque current is a current component which 

intersects perpendicularly with a magnetic flux axis. 

[0010]That is, by changing the value of torque current command I , output torque T of PM 

motor 2 can be controlled by the control device mentioned above, and output torque T of PM 
motor 2 at this time is shown by the following formula (1) with it. 
T=p lambdal -(1) 

However, the number lambda of P n :pole pairs: The flux linkage by a permanent magnet [001 1] 
In the former, the value of torque current command I for obtaining required torque command 
T* was calculated using the following formula (2) which transformed and obtained the formula 
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(1) noting that the value of the flux linkage lambda was constant. 
I *=T /p lambda - (2) 

[0012]That is, when torque command T* was given, division of this torque command T was 

* 

carried out with constant value (plambda), and it was asking for torque current command I . 

[001 3]A maximum torque control, maximum efficiency control, etc. are known as other control 
methods using the control device like ****.ln this case, according to electrical angle frequency 

omega showing the number of rotations of torque command T* and PM motor 2, magnetizing 

current instruction I . and torque current command I are determined. 

a q 

[0014]Output torque T of PM motor 2 at this time is shown by the following formula (3). 
T=P n {lambdal q +omega(L d -L q ) l d and l q -- (3) 

However, the number of P n :pole pairs, the flux linkage by lambda:permanent magnet, 
omega:electrical-angle frequency, l_ d :straight-axis inductance, L q :horizontal-axis inductance, 
l d :magnetizing current, l q : Torque current [0015]Also in this case, it is asking for magnetizing 

current l d and torque current command l q noting that the value of the flux linkage lambda of a 

formula (3) is constant. 
[0016] 

[Problem(s) to be Solved by the lnvention]By the way, the rate of demagnetization will become 
large, if the flux linkage lambda by a permanent magnet decreases as the temperature of a 
permanent magnet goes up, especially becomes an elevated temperature, as shown in 
drawing 12 . 

[0017]Therefore, if it becomes an elevated temperature, the flux linkage lambda will decrease, 
and output torque T will become small. That is, since the demagnetization by a rise in heat was 
not taken into consideration in the former, when motor operation was carried out in an 
elevated-temperature situation, the torque T actually outputted from PM motor 2 was small to 

* 

torque command T . 

[0018]An object of this invention is to provide the control device of the dynamo-electric 
machine with which the output torque which corresponded to the torque command correctly 
even if temperature rose is obtained in view of the above-mentioned conventional technology. 
[0019] 

[Means for Solving the Problem]Composition of this invention which solves an aforementioned 
problem is characterized by the following point. 

[0020](1) In a control device of a dynamo-electric machine which has a permanent magnet as 
a field, While searching for magnetic flux based on temperature which has a temperature 
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sensor which detects temperature of a permanent magnet, and the magnetic flux table which 
has memorized the demagnetization characteristic corresponding to temperature of a 
permanent magnet, and was detected with a temperature sensor on a magnetic flux table, this 
magnetic flux, It constituted so that a torque current command might be calculated based on a 
torque command and the above-mentioned dynamo-electric machine might be controlled 
based on this torque current command. 

[0021](2) In a control device of a dynamo-electric machine which has a permanent magnet as 
a field, While having a motor model in dq coordinate system which inputs information, including 
feedback current, speed, etc., which fed back a voltage command value supplied to the above- 
mentioned dynamo-electric machine, and current supplied to a dynamo-electric machine, and 
simulates operation of a dynamo-electric machine, It constituted so that a torque current 
command might be calculated based on this magnetic flux and a torque command and the 
above-mentioned dynamo-electric machine might be controlled based on this torque current 
command, while searching for the present magnetic flux using this motor model. 
[0022](3) In (2), a current command value was used instead of feedback current. 
[0023](4) In a control device of a dynamo-electric machine which has a permanent magnet as 
a field, A magnetizing current instruction table which outputs magnetizing current instructions 
determined as a meaning with a torque command and electrical angle frequency, A flux 
estimating means which presumes field system magnetic flux of a dynamo-electric machine 
based on torque voltage using field system magnetic flux of a dynamo-electric machine 
relating only to torque voltage, Have a torque current command calculating means which 
performs an operation based on a magnetic flux point estimate presumed by a torque 
command, magnetizing current instructions, and a flux estimating means, and outputs a torque 
current command. 

[0024](5) In (4), a flux estimating means should presume a magnetic flux point estimate that a 
deviation of torque voltage and a torque voltage point estimate which changes with change of 
field system magnetic flux becomes zero. 

[0025](6) Disregard and calculate a part for a voltage drop by armature resistance in (5) in the 
case of presumption of a magnetic flux point estimate. 

[0026](7) Calculate magnetizing current as zero in (5) in the case of presumption of a magnetic 
flux point estimate. 

[0027](8) In (5), while calculating magnetizing current as zero in the case of presumption of a 
magnetic flux point estimate, disregard and calculate a part for a voltage drop by armature 
resistance. 

[0028](9) (6) In any of - (8), or one, in the case of presumption of a magnetic flux point 
estimate, detect input voltage of a dynamo-electric machine and use torque voltage which 
transforms and obtains this detection voltage. 
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[0029](10) (6) Use magnetizing current instructions and a torque current command in any of - 

(8), or one in the case of presumption of a magnetic flux point estimate. 

[0030](1 1) (6) Use magnetizing current and torque current which were fed back in any of - (8), 

or one in the case of presumption of a magnetic flux point estimate. 

[0031] [Function] - according to this invention of the account composition of a top, the 

magnetic flux at the time of actual operation of a dynamo-electric machine is searched for as 

an output of a magnetic flux table or a motor model. Next, torque part current is searched for 

based on this magnetic flux and torque command, and let this torque part current be a 

command value of a current control system. The influence of the demagnetization which is 

dependent on the temperature of a permanent magnet in this way is compensated. 

[0032]ln the thing of the presumed method of magnetic flux, since field system magnetic flux 

can be presumed based on torque voltage, the torque part current based on this magnetic flux 

point estimate can be made into the command value of a current control system. 

[0033] 

[Embodiment of the lnvention]An embodiment of the invention is described in detail based on a 
drawing below. Each of each gestalten provides a demagnetization compensation part instead 
of the current command table 1 1 in the control device shown in drawing 1 1 . Then, the same 
number is given to drawing 1 1 and identical parts, and each embodiment is described. The 
explanation which overlaps with drawing 11 is omitted at this time. 

[0034] Drawing 1 is a block diagram which extracts the demagnetization compensation part I 
concerning a 1st embodiment of this invention, and is shown with the close part. This gestalt 

* 

performs temperature monitoring of a permanent magnet in I =0 control, and amends torque 

current command I . 

q 

[0035]As shown in drawing 1 , the demagnetization compensation part I has the magnetic flux 
table 21, the pole set part 22, and the divider 23. 

[0036]The magnetic flux table 21 is a data table which has memorized the demagnetization 
characteristic of the magnetic flux by the temperature created with the data sheet of the 
permanent magnet of PM motor 2, etc., For example, temperature sensors, such as a thermo 
sensitive register, detect motor stator temperature, and temperature t [**] of the permanent 

magnet by the side of a rotator is substituted as temperature information, and it is supplied. As 
a result, the magnetic flux table 21 sends out the information on magnetic flux lambda mg 

corresponding to temperature t . 

[0037]The pole set part 22 multiplies magnetic flux lambda mg by a pole number, and is taken 
as an output. The divider 23 does division of the torque command T with the output 
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(plambda mg ) of the pole set part 22. 

[0038]ln this embodiment, the output of the divider 23 serves as T /p n lambda mg , and as for this 
output, if said formula (1) is referred to, a clear passage will become torque current command 

1 *. That is, according to this gestalt, torque current command l q is amended according to the 

temperature characteristics of a permanent magnet. As a result, the demagnetization 
characteristic accompanying a rise in heat is compensated, and desired torque is acquired. 
[0039] Drawing 2 is a block diagram which extracts the demagnetization compensation part II 
concerning a 2nd embodiment of this invention, and is shown with the close part. This gestalt 

amends torque current command I * using a motor model in l d =0 control, and the portions 

which calculate magnetic flux lambda mg from the 1st gestalt only differ. Then, the same 

number is given to drawing 1 and identical parts, and the overlapping explanation is omitted. 
[0040]As shown in drawing 2 , the demagnetization compensation part II has the motor model 
31 , the pole set part 22, and the divider 23. 

* * 

[0041]The motor model 31 Magnetization voltage command V d , torque voltage command V q , 

It is a kind of simulator which realized the motor equivalent to PM motor 2 electronically by 
inputting the amount of each of electrical angle frequency omega which processes and obtains 
magnetizing current detection value l d , torque current detecting value l q , and speed omega r by 

the pole set part 32, and processing these data. 

[0042]The voltage equation in the rotational-coordinates (dq coordinates) system of PM motor 

2 turns into the following formula (4) and (5) above. 

V =R„L-omegal_ I -(4) 
d 1 d q q 

V q =R 1 l q +omegaL d l d +omega (lambda mg +M f l f ) - (5) 

However, R^armature resistance, omega: Electrical angle frequency V d , a V q :d axis, q axis 
voltage [0043]Here Magnetization voltage command V d * of dq shaft current control system, 

* 

torque voltage command V q , Magnetic flux lambda mg of the magnet at the present 

temperature can be calculated with the following formula (6) which transformed the formula (5) 
by magnetizing current detection value l d , torque current detecting value l ql and electrical 

angle frequency omega. 

lambda mg =V q */omega-R ^/omega-L d l d -M f l f -- (6) 

[0044]Torque current command I * which compensated the influence by the demagnetization 
of a permanent magnet is obtained by carrying out the same processing as the 1st gestalt 
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using magnetic flux lambda mg which can be found by a formula (6) in this way. 
[0045]When a noise rides on magnetizing current detection value l d and torque current 

* 

detecting value I to feed back, magnetizing current instruction l d =0 and torque current 

command I may be used for instead of [ these ]. Here, an operation is possible because 

magnetizing current instruction I uses previous value I ^ on the assumption that a digital 
control. 

[0046]This case is shown in drawing 3 as the 3rd example. As shown in the figure, the motor 
model 41 of the demagnetization compensation part III is inputted to the motor model 31, and 

* * 

the points using magnetizing current instruction l d and torque current command I only 

differ.Then, the same number is given to drawing 2 and identical parts, and the overlapping 
explanation is omitted. 

[0047]Magnetic flux lambda mg in this gestalt is calculated with a following formula (7). 
lambda mg =V q */omega-R ^'/omega-L d l d -M f l f - (7) 

[0048]The 2nd and 3rd gestalten that use the motor models 31 and 41 like **** are used when 
temperature of a permanent magnet cannot be supervised, and they will become useful 
especially. 

[0049] Drawing 4 is a block diagram which extracts the demagnetization compensation part IV 
concerning a 4th embodiment of this invention, and is shown with the close part. In a maximum 
torque control and the constant output control (for example, refer to JP,7-322673,A) by a field 

weakening, this gestalt amends magnetizing current instruction l d and torque current 

command I * using magnetic flux point estimate lambda fundamentally. 

[0050]The voltage equation of PM motor 2 in this case is expressed with a following formula 

(8) in a stationary state on synchronous rotational coordinates (d-q axis). 

V J =RJ J -omegaL I V =RJ +omegal_ J .+omegalambda - (8) 
did ^ q q q 1 q do 

Armature resistance l_ d , l q :d, q axis inductance, and the torque T are expressed with the 
above-mentioned formula (3). 

[0051]ln a formula (3), if the flux linkage lambda changes with temperature changes, the 
torque T will change, but the torque control which is correctly in agreement to torque command 

T* becomes possible by calculating a current command value by presuming the flux linkage 
lambda by the temperature change at this time. 

[0052]As shown in drawing 4 , the demagnetization compensation part IV has the magnetizing 
current instruction table 41, the torque current command operation part 42, and the magnetic 
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flux presumption machine 43. The magnetizing current instruction table 41 has memorized as 

* * 
a table magnetizing current instruction l d determined as a meaning by torque command T 

and electrical angle frequency omega among these. The torque current command operation 
part 42 performs a predetermined operation based on magnetic flux point estimate lambda 
presumed with torque command T*, magnetizing current instruction I , and the magnetic flux 

presumption machine 43, and outputs torque current command I . Magnetizing current 

instruction l d * and torque current command I which were obtained as a result are supplied to 
the current control 8. 

[0053]ln this gestalt of this, it is drawn from electrical angle frequency omega and torque 
command T* from a table so that magnetizing current instruction l d may perform a maximum 
torque control and the constant output control by a field weakening first. 
[0054]lf torque command T*. magnetizing current instruction I , and electrical angle frequency 

** 

omega are determined as a result and magnetic flux point estimate lambda which is a point 
estimate of the flux linkage lambda is given, a formula (3) will be transformed and torque 

* 

current command I will be called for. 
q 

[Equation 1] 

T* 

I •= ■ -(9) 

P„ ( A** + (0 (La -L, ) la* 

The operation of a formula (9) is performed by the torque current command operation part 42. 

It asks for magnetic flux point estimate lambda by the following principle. 

[0055]That is, in a formula (8), the flux linkage lambda influences only the formula of torque 

voltage V . Here, since armature resistance R 1 and d axis inductance l_ d are known as a motor 

parameter, when torque voltage point estimate V q considers it as magnetic flux point 

estimate lambda , they are expressed with a following formula (10). 
V^R^+omegaL^+omegalambda - (10) 

(lambda"=lambda n +deltalambda ) 

However, initialized-value deltalambda * of lambda n :magnetic flux: A point estimate of a flux 
variation [0056]Since feedback control is carried out in the current control 8 of drawing 4 so 

* * 

that magnetization and a torque current command (l d , I ) may be in agreement with 
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magnetization and torque current (l d , l q ), When the flux linkage lambda of PM motor 2 changes 
with temperature changes, A deviation arises in required in order to send current of 
magnetizing current instruction l d * and torque current command I torque voltage command 

value V q *, and torque voltage point estimate V q called for by a formula (1 0). 

[0057]Since this voltage deviation supports point estimate deltalambda of a flux variation, it 
can presume deltalambda with a following formula (11). 
deltalambda"=G- (V *-V **) - (11) 

q q 

However, G: Magnetic flux point estimate lambda* is called for with a following formula (12) 
from a transfer function type (11). 

Iambda**=lambda +G (V *-V **) - (12) 

n v q q ' x 1 

[0058] Drawing 5 is a block diagram showing the 1st example of the magnetic flux presumption 

** 

machine 43. Here, if magnetic flux point estimate lambda is presumed so that a deviation of 
(V q *-V q **) may be set to 0, and (V q *-V q **) is set to 0, the flux linkage lambda of actual PM 

** 

motor 2 and point estimate lambda are in agreement. 

[00591 Drawing 6 is a block diagram showing an example of 2 besides the magnetic flux 
presumption machine 43. In a formula (10), since it is small voltage component by 

armature resistance R 1 as compared with other paragraphs, if it is disregarded, as shown in 

drawing 6 , an operation will become easy, and it will become unnecessary [ magnetizing 
current l d ]. This example is effective when number of rotations is high. It is because it 

becomes »(omegaL d l d +omegalambda) when electrical angle frequency omega is large. 

[0060]The l d =0 same control as a case where this gestalt is shown in drawing 1 - drawing 3 

can be performed. That is, when using neither a maximum torque control nor weak field 
control, control (I =0 control) which sets magnetizing current l d to zero is used. This control is 

a method well used for PM motor 2 called SPM which stuck a magnet on the rotor surface. The 
block diagram is shown for this in drawing 7 as the 3rd example of the magnetic flux 

** ** 

presumption machine 43. In this case, a formula (10) is V q =R 1 l q +omegalambda because of 
l d =0.-(13) 

Magnetic flux point estimate lambda can be presumed with composition shown in a next door 
and drawing 7 . 

[0061 ]A paragraph of armature R 1 can be disregarded in I =0 control. This is shown in drawing 



http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ip... 6/26/2008 



JP,09-051700,A [DETAILED DESCRIPTION] 



Page 10 of 11 



7as the 4th example of the magnetic flux presumption machine 43. According to this example, 

as shown in the figure, lambda" can be presumed with still easier composition. 
[0062]Although armature resistance R r d axis inductance l_ d , and q axis inductance L q are 

made into a known value, until now, Although influence is actually small as compared with 
change of the flux linkage lambda by a temperature change of a rotor, armature resistance R 1 

of a stator winding also changes with temperature. Although it is also possible to attach a 
thermo sensitive register etc. about a stator winding, to detect temperature, and to amend 
armature resistance R r a method which presumes armature resistance R 1 without using a 

sensor is shown below as the 5th example of the magnetic flux presumption machine 43. 
[0063]ln a formula (8), **-ized voltage V d is calculable from a parameter of armature resistance 

R 1 and q axis inductance L q . Here, since q axis inductance L q does not change with 

temperature, only influence of change of armature resistance R 1 by a stator winding 

temperature change appears in **-ized voltage V d> d axis voltage point estimate V d is 
V d** =R i *'d" omegaL q'q wnen 3 point estimate of armature resistance R 1 is made into armature 

** 

resistance point estimate R 1 . - (14) 

(R/*=R, +deltaR/*) 
v 1 1n 1 ' 

R 1n : Armature resistance point estimate R <j can presume as follows like a presumed method 

of point estimate [ of initialized value deltaR^armature resistance variation of armature 

** ** * ** 

resistance ], therefore magnetic flux resistance lambda . That is, deltaR 1 =G 2 (V d -V d ) - 

(15) 

G 2 : Transfer function R 1 **=R 1n +G 2 (V d *-V d ") -- (16) 

[0064]A block diagram of the magnetic flux presumption machine 43 concerning the 5th 

** 

example is shown in drawing 9 . In this example, armature resistance point estimate R 1 is 

presumed so that a deviation of (V d *-V d ) may be set to 0, and it operates so that it may be in 
agreement with actual armature R^ By setting up a gain of transfer function G 1 and G 2 , etc. 

here so that a presumed response of armature resistance point estimate R 1 may become 

** 

quicker than a presumed response of magnetic flux point estimate lambda , At the time of 

** 

presumption of magnetic flux point estimate lambda by an operation of torque voltage point 
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estimate V q , armature resistance point estimate R 1 can be completed as a true value, and 
exact magnetic flux point estimate lambda can be obtained. 

[0065]Although magnetization and a torque voltage command (V d , V q ) which are the amount 

of arithmetic control are used for an input of the magnetic flux presumption machine 43 until 
now, A method which calculates magnetization voltage V d and torque voltage V , and is 

inputted into the magnetic flux presumption machine 43 may be used by detecting and , 
transforming output voltage of PWM inverter 1 . A block diagram is shown for this embodiment 
in drawing 10 as a 5th embodiment of this invention. As shown in the figure, in this gestalt, the 
output voltage detection transformer 44 detects output voltage of PWM inverter 1, this output is 
transformed by the coordinate transformation part 45, and sulfuration voltage V d and torque 

voltage are calculated. That is, in this gestalt, the output voltage detection transformer 44 

and the coordinate transformation part 45 are added to a 4th embodiment shown in drawing 4 , 
and the demagnetization compensation part V is constituted. All the examples shown in 
drawing 5 - drawing 9 also in the magnetic flux presumption machine 43 in this gestalt are 
applicable. 

[0066]Although a current feedback value (l d , l q ) which detected and transformed motor current 

to a current input of the magnetic flux presumption machine 43 in drawing 5 - drawing 10 is 
used, In control of drawing 4 , since feedback control of the current is carried out to a command 

value, a command value (l d *, I *) and a feedback value (l d , l q ) are mostly in agreement. 

Therefore, same effect is acquired even if it changes a current input of the magnetic flux 

presumption machine 43 of drawing 4 to l d , command value l d from l q , and I . 

[0067] 

[Effect of the lnvention]As concretely explained with the embodiment above, since a 
demagnetized part by the temperature of a permanent magnet can be compensated according 
to this invention, the exact control corresponding to the part command value is realizable. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing a 1st embodiment of this invention. 

[Drawing 2] The block diagram showing a 2nd embodiment of this invention. 

[Drawing 3]T he block diagram showing a 3rd embodiment of this invention. 

[Drawing 4]T he block diagram showing a 4th embodiment of this invention. 

[ Drawing 5] The block diagram showing the 1st example that is an example of the magnetic flux 

presumption machine in drawing 4 . 

[Drawing 6] The block diagram showing the 2nd example that is an example of a magnetic flux 
presumption machine. 

[Drawing 7] The block diagram showing the 3rd example that is an example of a magnetic flux 
presumption machine. 

[Drawing 8] The block diagram showing the 4th example that is an example of a magnetic flux 
presumption machine. 

[Drawing 9]T he block diagram showing the 5th example that is an example of a magnetic flux 
presumption machine. 

[Drawing 10] The block diagram showing a 5th embodiment of this invention. 
[Drawing 11] The block diagram showing conventional technology. 

[Drawing 12] The graph which shows the temperature characteristics of a permanent magnet. 
[Description of Notations] 

I, II, III, IV, and V Demagnetization compensation part 
21 Magnetic flux table 
31 and 41 Motor model 
23 Divider 

41 Magnetizing current instruction table 

42 Torque current command operation part 
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43 Magnetic flux presumption machine 

44 Output voltage detection transformer 

45 Coordinate transformation part 

T torque command 

I torque part current command 

t temperature 

lambda magnetic flux 
mg 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 
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[Drawing 1] 
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[Drawing 6] 
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[Drawing 71 
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[ Drawing 9] 
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[Drawing 101 
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[Drawing 11] 
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